Preparation and properties of derivatives of bovine factor X and factor Xa from which the gamma-carboxyglutamic acid containing domain has been removed.
Limited proteolysis of bovine blood coagulation Factor X by chymotrypsin produces a derivative in which the light chain is cleaved between Tyr 44 and Lys 45. Two peptide products, residues 1-44 of the Factor X light chain and a modified zymogen, Factor X(-GD) have been isolated and characterized by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, elution behavior on anion-exchange chromatography, amino acid composition, and by partial amino acid sequence determination. Factor X(-GD) no longer contains the 12 gamma-carboxyglutamic acid residues of the native zymogen and thus serves as a model for investigation of the properties conferred on Factor X by the presence of gamma-carboxyglutamic acid. Cleavage of Factor X at Tyr 44 by chymotrypsin is inhibited by Ca2+ and Mg2+ ions. Factor X(-GD) is activated by the coagulation factor activator of Vipera russellii venom, but at less than 1% of the rate of activation of native Factor X. The susceptibility of Tyr 44 to chymotryptic cleavage implies that this residue is on the surface of the light chain of Factor X. Factor Xa(-GD) is indistinguishable from native Factor Xa in its activity on Benzoyl-Ile-Glu-Gly-Arg-p-nitroanilide, on prothrombin alone, and on prothrombin plus Factor Va. In the presence of phospholipid the rate of prothrombin activation catalyzed by Factor Xa(-GD) is the same as in the absence of phospholipid.